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90.8% dry mill 
 9.2% wet mill
*as of Feb. 2011 (88% natural gas powered,10.5% coal, 1.5% biomass), 
























































































Component GHG emission category gCO2e MJ-1 Mg CO2e* % of LC 
Crop Production  
  Nitrogen fertilizer, N 4.26 34,069 7.46
 Phosphorus fertilizer, P 0.953 7,618 1.67
 Potassium fertilizer, K 0.542 4,337 0.950
 Lime 2.82 22,577 4.95
 Herbicides 1.51 12,079 2.65
 Insecticides 0.018 141 0.031
 Seed 0.193 1,540 0.337
 Gasoline 0.355 2,837 0.621
 Diesel 1.73 13,848 3.03
 LPG 1.24 9,932 2.18
 Natural gas 0 0 0
 Electricity 0.348 2,785 0.610
 Depreciable capital 0.268 2,144 0.470
  N2O emissions** 14.1 112,550 24.7
 TOTAL 28.3 226,456 49.6
Biorefinery 
 Natural gas input 19.7 157,356 34.5
 NG Input: drying DGS† 0 0 0
 Electricity input 6.53 52,201 11.4
 Depreciable capital 0.458 3,663 0.802
 Grain transportation 2.11 16,851 3.69
 TOTAL 28.8 230,071 50.4
Co-Product Credit    
 Diesel  0.216 1,731 0.379
 Urea production -2.62 -20,956 -4.59
 Corn production -11.4 -91,501 -20.0
 Enteric fermentation-CH4 -2.64 -21,102 -4.62
 TOTAL -16.5 -131,828 -28.9
Transportation of Ethanol from Biorefinery 1.40 11,196 0
LIFE-CYCLE NET GHG EMISSIONS 42.0 335,895 100
GHG-intensity of ethanol,      g CO2e MJ-1   42.0 335,895  
GHG-intensity of gasoline‡,   g CO2e MJ-1   92.0 735,715  













Regions Midwest Iowa Nebraska Texas
GHG emissions credit, gCO2e MJ-1
Corn  (regional sources) 9.64 6.50 12.8 22.1
Soybean meal 2.82 4.56 0.91 0.21
Urea 1.60 0.52 2.43 2.85
Diesel fuel -0.10 -0.04 -0.21 -0.26
Enteric fermentation 1.27 0.424 2.52 3.42
Total 15.2 12.0 18.4 28.3
Biorefinery thermal energy* MJ L-1 7.72 7.60 5.70 4.91
Net ethanol Intensity, gCO2e MJ-1 52.3 51.6 43.7 50.0

















































































polyhydroxyalkanoates (PHA) 3.04** 2.85 Polystyrene (PS) 5.98‡ 3.13††




















Ethanol E + PHA E + PHB E + PLA
Mg polymer1 ‐ 10,000 10,000 30,000
Mg starch/Mg polymer2 ‐ 3.04 3.97 1.53
Mg starch for polymer(1*2) ‐ 30,370 39,683 46,010
polymer starch, % total ‐ 5.7% 7.4% 8.6%
kgCO2e/kg polymer credit3 ‐ 3.13 6.92 5.04
kgCO2e credit (1*3) ‐ 31,300,000 69,200,000 151,200,000
g CO2e/MJ(1*3/4) ‐ ‐4.2 ‐9.4 ‐20.7
gal/yr 100,000,000 94,347,191 92,613,738 91,435,938
































































































threshold = 94.7, 
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Source: Liska AJ. Eight Principles of Uncertainty for Life Cycle Assessment of Biofuel Systems, chapter 22 in: Biofuels: 










+ Global land use (ILUC) Military security for foreign oil 
(~$130 billion per year)
- Global livestock (CH4, N2O) Unconventional sources of 
petroleum, tar sands
- Global soil carbon from          
crop substitutions:                
more corn, less soybean
Processing emissions not 
included, e.g. oil spills
- Global soil carbon 
sequestration from reclamation 
of dry lands
Wars for foreign oil? 
(another ~$100 



















Global Land Use 
(ILUC)
+ 30.1 + 13.9 
(Tyner et al. 2010)
Global Livestock - 0.28 - 47.5 
(Liska and Perrin 2009 based on 
Searchinger 2008 and FAO 2007)
Military Security 
for Middle East oil
0 -17.5
increase gasoline GHGs or 
reduction in military; based on LCA 
of US military and attribution of 
20% (~$100B/yr) to oil security           
(Liska and Perrin, 2010)
+29.8 -51.1
Indirect effects are associated with a large degree of uncertainty
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